O-phenylenediamine oxidation by phorbol myristate acetate-stimulated human polymorphonuclear leukocytes: characterization of two distinct oxidative mechanisms.
O-Phenylenediamine (OPD) oxidation has been extensively utilized for the measurement of peroxidase-mediated catabolism of hydrogen peroxide. However, until now this system has not been evaluated for the measurement of hydrogen peroxide produced upon activation of the hexose monophosphate shunt (HMPS) in polymorphonuclear leukocytes (PMNs). OPD oxidation by phorbol myristate acetate (PMA)-stimulated PMNs was mediated by both hydrogen peroxide and superoxide produced by the activation of the HMPS. Furthermore, OPD oxidation by an oxidative mechanism independent of the HMPS was observed by the PMA stimulation of PMNs obtained from patients with chronic granulomatous disease (CGD). This HMPS-independent OPD oxidation was inhibited by superoxide dismutase or 1 mM potassium cyanide (KCN). Superoxide dismutase, catalase, or 1 mM potassium cyanide inhibited 50% OPD oxidation obtained with PMA-stimulated normal PMNs. PMA treatment of purified human myeloperoxidase (MPO) produced OPD oxidation which is inhibited by superoxide dismutase or 1 mM KCN. These data indicate that OPD oxidation observed with CGD PMNs is mediated by a PMA-induced oxidase activity of myeloperoxidase. OPD oxidation in the presence of 1 mM KCN is a method comparable in sensitivity with ferricytochrome c reduction for the evaluation of HMPS activity. Furthermore, the OPD assay can measure myeloperoxidase oxidase activity in PMA-stimulated PMNs.